Case Report the embolization. In previous studies, functional outcome is most correlated with pretreatment condition.
INTRODUCTION
Spinal dural arteriovenous fistula (SDAVF) is the most common type of spinal vascular malformation and generally occurs in the thoracolumbar region. Craniocervical junction SDAVF is rare and may present with subarachnoid hemorrhage, brain stem congestion, or progressive myelopathy depending on the different venous drainage patterns. [1] [2] [3] [4] [5] Magnetic resonance imaging (MRI) may be the initial evaluation modality, but catheter angiography remains the gold standard for diagnosis. Treatment options include surgical excision or endovascular embolization of the fistula. Here, we report a case of craniocervical junction SDAVF treated with endovascular embolization. Although most SDAVF has a slowly progression course, sudden deterioration may occur as in our case.
CASE REPORT
A 53-year-old male patient had a history of neck soreness with radiation numbness of right arm for 5 months. Cervical spondylosis was the initial impression according to cervical spine X-ray, and he received conservative management. However, progressive weakness of all limbs with frequent falling down episodes occurred 3 days before he visited our Spinal dura arteriovenous fistula (SDAVF) is not an uncommon vascular malformation but is rare at craniocervical junction. The initial presentation is usually subarachnoid hemorrhage or cervical myelopathy caused by venous hypertension of the drainage vein. We report a male patient who has sudden onset of paraplegia, anesthesia of bilateral lower limbs, and urine retention. Cervical spinal cord edema and engorgement of posterior and anterior spinal veins were noted on magnetic resonance image study. Angiogram disclosed a SDAVF feeding by meningeal branch of the left vertebral artery and drainage inferiorly through posterior and anterior spinal vein. Complete obliteration of the fistula was achieved by transarterial embolization with n-butyl cyanoacrylate. The muscle power of lower limbs improved after emergency department. Neurological examination revealed quadriparesis (muscle power = 4) and Foley catheter was applied for acute urine retention. After admission, muscle power of both upper limbs improved, but sudden deterioration of both lower limbs was recorded (muscle power = 0). Deep tendon reflex showed general areflexia and bilateral Babinski signs were absent. smoothly. Angiography showed complete obliteration of the fistula and disappearance of the serpiginous vessels postembolization [ Figure 4 ]. Muscle power of bilateral lower limbs improved gradually after embolization, and the patient could walk with assistance when discharged 3 weeks after embolization. Foley catheter was removed successfully 4 months after embolization. Follow-up MRI [ Figure 5 ] 1 year after embolization revealed disappearance of the serpentine veins.
DISCUSSION
SDAVF are the most common and account for 70%-80% of all spinal vascular abnormalities. Mean age at the time of diagnosis is in the fifth and sixth decades with male predominance. [1, [4] [5] [6] [7] Craniocervical junction SDAVF is uncommon and reported to be 2% of SDAVFs. [4] The exact etiology of SDAVF is still unknown. The pathophysiology is due to direct artery-venous shunting. It causes venous congestion/hypertension and then reduces perfusion pressure of the spinal cord, which leads to spinal cord ischemia and finally progresses to necrotizing myelopathy as the "Foix-Alajouanine syndrome" described. [4] Persistent ischemia of the vulnerable nerves will cause irreversible neurological injury. Acute exacerbation of symptoms is uncommon and has been reported by Hurst et al. and Jellema et al. [2, 4] It is suspected to be due to acute thrombosis of the drainage vein. However, in our case, there was no evidence of venous thrombosis on MRI image or angiogram. The diminishing perfusion pressure will finally lead to spinal cord infraction if left untreated. Single drainage vein without collaterals may contribute to higher risk of progression and early decompensation.
Subarachnoid hemorrhage and progressive myelopathy are the two major manifestations of craniocervical junction SDAVF due to the upward or downward drainage, respectively. [1, 2, [6] [7] [8] Other rare presentations such as 6 th nerve palsy and brain stem dysfunction have also been reported. [3, 8] MRI will disclose perimedullary serpentine signal voids on both T1-and T2-weighted image, indicative of the engorged arterialized drainage veins. Spinal cord edema often presents as increased intramedullary signal intensity. The spinal cord enhancement in our case was the evidence of chronic spinal cord congestion with disruption of blood-spinal cord barrier. Catheter angiography is the gold standard for diagnosis. It can demonstrate the real architecture of fistula and provide information about the feeding artery and the drainage pattern, which is important for further treatment, both surgical or endovascular. The feeding arteries of craniocervical junction SDAVF include cervical radicular or meningeal branches of vertebral artery and branches of external carotid artery. [1, 2, 6] The goal of treatment is to eliminate venous congestion and preserve normal venous drainage as far as possible. [1] Two major strategies are surgical excision or endovascular embolization of the fistula. In general, both treatments provide similar long-term improvement rates, but surgery has a lower recurrence rate. [9] However, due to the rare cases, there is still no outcome comparing the two modalities for SDAVF at craniocervical junction, an anatomical unique region. For this patient, we selected transarterial embolization first because it is less invasive and the fistula is supplied by a single feeder on diagnostic angiography. Under local anesthesia, total obliteration of the fistula was performed successfully with injection of nBCA.
Factors associated with outcome are duration of symptoms, pretreatment neurologic condition, age, and success of the procedure to close the fistula. [4, 9] Muscle power and gait improvement are variable after treatment and has been reported from 50%-100%. [4, 10] Our patient had recovery from total paralysis to paraparesis (muscle power improved from 0 to 4; Aminoff-Logue disability scales = 5-4) after treatment. Early referral and timely treatment remain the most important factor of good outcome. We should be vigilant for the disease because it can present with fluctuate clinical course and acute deterioration, which leads to permanent disability if untreated.
There are still no guidelines for follow-up after endovascular treatment. We think MRI should be followed up for 3 months after complete obliteration of the fistula or when there is any clinical evidence of recurrence.
CONCLUSION
Craniocervical SDAVFs are rare but are an important vascular malformation that has variable manifestation and fluctuating clinical course. Early treatment will avoid permanent neurological deficit and provide better outcome. As the advance of endovascular techniques and devices continue, more study is needed to evaluate the efficacy of surgical treatment and endovascular embolization.
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